Fabrication of Large Area LSCs

Fabrication and Characterisation of Thin Strip DSSCs
Electrode fabrication: TiO 2 electrodes were prepared on FTO-coated glass substrates. Glass substrates were cleaned in a detergent solution with ultra-sonication for 15 min followed by sonication in ethanol (10 min) and acetone (10 min). A bulk TiO 2 layer was applied by submerging the FTO-glass substrates in a hydrolysed TiCl 4 solution (40 mM) at 70 °C for 30 min. The substrates were removed and washed with water and alcohol. In order to form the mesoporous electrode, TiO 2 paste was applied to FTOcoated substrates using the doctor blade method. In short, a mask was fabricated using commercially available scotch tape. The mask was placed on top of the FTO-coated glass substrate and allowed to adhere to the surface. TiO 2 paste was placed at the mask edge and carefully cast along the mask using a glass rod. This procedure allowed the TiO 2 paste to fill the void created by the mask. Electrodes were produced with two coatings of light-absorbing TiO 2 paste (20 nm) (GCell 18OB). Following this, one layer of light-scattering TiO 2 (150-200 nm particle size) (Dyesol WERO-2) was deposited. The deposited electrodes were air dried for approximately 30 min to allow for excess solvent evaporation.
The TiO 2 working electrodes were finally treated to a sintering profile which consisted of a drying period at 125 °C for 6 min, ramping to 350 °C and holding for 15 min, ramping to 450 °C and holding for 15 min and finally sintering at 500 °C for 15 min. Once cooled, the electrodes were re-immersed in an aqueous TiCl 4 solution (40 mM) and heated to 70 °C for 30 min. Upon removal from the bath, electrodes were cleaned with water and alcohol and treated to a second sintering step at 500 °C for 30 min.
Dye adsorption: TiO 2 electrodes were soaked in a solution of di-tetrabutylammonium cisbis(isothiocyanato)bis(2,2'-bipyridyl-4,4'-dicarboxylato)ruthenium(II)) (N719) dye in a t- 1 The electrolyte (25 µl) was placed over a 1 mm 2 hole drilled into the back of the counter electrode and when placed under vacuum the electrolyte was driven into the chamber between the electrodes in the cell. The hole in the CE was then sealed using a small portion of surlyn and a piece of glass.
Characterisation: Current density-voltage (J-V) measurements were performed using a Keithley 2401 source meter and the data acquisition was recorded using the Tracer 2 software. The incident-photonto-current-efficiency (IPCE) was measured using a home-built instrument, as shown in Figure S2 . 
Fabrication and Characterisation of QD-LSC-DSSCs
The thin strip DSSC was adhered to one edge of the LSC of choice using an optical grade sealant.
Once the DSSC was sufficiently adhered to the surface of the LSC the performance of the integrated QD-LSC-DSSC device was evaluated as follows.
The power conversion efficiency (PCE) of the DSSC was first estimated using the optical power output (OP out ) of the single LSC edge to which the cell was adhered and the measured cell parameters according to:
where I SC is the short-circuit current (0. Figure S6 . Experimental set-up used for measuring the optical efficiencies of fabricated LSCs. The top surface of the LSC is fully irradiated with solar simulated light. The edge emission from the LSC is directed towards the open port on an integrating sphere, which is connected via an optical fibre to a spectroradiometer.
Optical Efficiency of QD-LSCs
Experimental set-up for determination of the optical efficiency of LSCs
Estimation of the Theoretical Efficiency of QD-LSCs
From the UV/Vis absorption spectrum of the CdSe@ZnS/ZnS QDs (Figure 2b (Table S1 ). The theoretical loss of any LSC is approximately 30% (including the surface cone loss and the thermodynamic limit of the luminophore). 3 Therefore, accounting for these losses the maximum theoretical number of the photons that can be emitted from the edge of the QD-LSC is given by 3.42 The optical output at each edge of an LSC was determined by collecting the edge emission at three overlapping intervals (E n ) across the edge length using the 4 cm entry port to the integrating sphere, as illustrated in Figure 4d in the main manuscript. The optical power spectrum obtained at each interval was integrated between 250-1050 nm to obtain the optical power for a 4 cm slice. The mean integrated optical power for the three overlapping intervals was determined and this was extrapolated to obtain OP out for the full edge length (9 or 10 cm). Total OP out is the sum of the full edge optical output of all four edge
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